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SUMMARY

NACA instrumentationhas been installedin the NorthropX-k airplane
to obtain stabilityend controldata during the Northrop conductedaccept-
ance tests. The results of the third flight of the X-4 number 1 airplsne
are presentedin this paper.

The resultsof this flight showed that the directionalstability
as measured in steadilyincreasingsideslipswas positive and high and
that the lateral stability,waspositive.

INTRODUCTION

As a part of the Air Force-Navy-NACAtransonicflight-research
program, the NorthropCompanyhas constructedthe X-k airplane. This
airplaneis intendedfor performingresearchon a taillessconfiguration
at high subsonicMach numbers.

NACA recordinginstrumentationhas been installedin the airplane
to providedata on stabilityand controlcharacteristicsduring the
Northrop conductedacceptancetests. The presentpaper gives data
obtainedin the third flight of this airplanemade May 5, 1949. Since
the secondflight, the contractoradded stripsto the trailingedge of
the rudder to increaserudder forces and as a possiblefix for the
lateral oscillationexperiencedin the previousflights. Data from
flights 1 and 2 were presentedin references1 and 2, respectively.
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. SYMBOLS

NACA RM L9G20a

VI indicatedairspeed,miles

B sideslip sngle, degree%

per hour

se eleven

b rudder

Subscripts:

angle, degrees

angle, degrees

R, L ri@t and left elevens,respectively

AIRPLm

The NorthropX-k airplsneis a semitaillessresearchairplane
having a verticaltail but no horizontaltail surfaces. It is powered
by two WestinghouseJ30-WE-7-9 engines smd is desi~ed for fli@t
research in the high-subsonic-speedrange. Photographsof the airplane
are presentedas figure 1 and a three-viewdrawing as figure 2.
Table I lists the physicslcharacteristicsof the airplane.

Because of the
tation requirements
measurementsit was

TEST INS’I!RWENT~ON

smpll size of the X-4 airplaneand the instrumen-
for the Northrop structuresnd engine temperature
possibleto installonly a minimm of stability

and control instrumentation. StandardNACA-internalinstrumentsr;cord
sltitude,airspeed,angle of sideslip,right and left eleven positions,
and rudder position. In addition,the followingquantitiesare
telemeteredto a ground station: normsl acceleration,altitude,
airspeed,right and left eleven positions,and rudder position. All of
the records are correlatedby a common timer.

The recordingairspeedand altimeterare connectedto the airspeed
head on the verticalfti. A calibrationof this installationhas not
yet been made.

._
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RESULTS

SINRE?r

AND DISCUSSION

In this flight,the pilot was scheduledto make steady sideslipsat
several sideslipangles at various speeds. He had accomplishedonly two
sideslipsto small angles at approximately175 miles per hour when the
right-engineoil supply droppedto the danger point and the flight was
terminated.

The pilot took records h these sideslipsas he slowly increased
sideslipand then attemptedto maintain a steadycondition. The
historiesof these two runs are presentedin figures 3 and 4. From
these data, figure 5 was preparedwhich presentsthe var-iationof rudder
and lateral-controlpositionwith sideslipangle. There is scatterin
these data, particularlythose pertainingto the lateral cmtrol, but
as can be seen in figures 3 and 4, the controlwas not moved smoothly,
which resultedin some oscillationin sideslip. It can be seen from
figure 5, however,that the directionalstabilityas measuredby the
variationof rudder positionwith sideslipangle is high, approxtitely
1.7° of rudder per degree sideslip. The effectivedihedralas shown
by the variationof lateral controlwith sideslipangle is positive.

A time history of the landing approachand landing is given in
figure 6. The landingwas quite similarto that made in flight 2
(reference2) with touchdownat about the same speed, 150 miles per hour.
The landingwas made with flaps up. The poor dampingof the lateral
oscillationreportedin the previousflight (reference2) was still
present,as can be seen by examinationof the sidesliprecord. The
pilot reportedthat the rudder forces were higher with the trailing-
edge strip but could not comment on the lateral oscillation,since it
was most objectionableon the previousflight above 250 miles per hour,
and he did not go to such speeds in this flight.
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CONCLUSIONS

Measuredresults obtainedfrom the third flight of the Northrop
X-4 airplaneshowed the followingconclusions:

1. The directionalstabilityas measured in steadilyincreasing
sideslipsat 175 miles per hour is positiveand high.

2. The lateral stabilityas measured in these sideslipsis
positive.

LangleyAeronauticalLaboratory
IiationalAdvisoryCommitteefor Aeronautics

LangleyAir Force,Base, Va.
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PHYSICALCHARACTEKLSTICS OF X4 HRPLANE
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Figure l.- Photographof NorthropX-4 airplane.
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Figure 1.– Concluded.

SECRET

●



NACA RM L9G20a

b

11

.

2325 ‘

L
.

r’,
It
Iu’

.

m

Figure 2.- Three-viewdrawingof
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